free-floating thrombus in the left atrium without attachment to either the atrial wall or the mitral leaflet is an extremely rare clinical manifestation with potentially catastrophic consequences. 1 Its symptomatic presentation is variable. Fragmentation of the thrombus followed by peripheral embolization will produce ischemia or infarction in the myocardium, brain, viscera, or extremities. Partial or total occlusion of the mitral valve orifice may cause syncope and/or pulmonary congestion. 2 We present 2 cases of free-floating ball thrombus in the left atrium.
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A free-floating ball thrombus in the left atrium is an unusual occurrence that may cause fatal systemic emboli or left ventricular inflow obstruction, often resulting in sudden death. The first of 2 cases was a 59-year-old female with mitral stenosis and chronic atrial fibrillation who presented with severe dyspnea. Transthoracic echocardiography revealed a free-floating ball thrombus and emergency thrombectomy and mitral valve replacement were performed successfully. A second thrombus, which was not found at preoperative examination, was attached to the anterior mitral leaflet and may have been the source of the free-floating ball thrombus. The second case was a 79-year-old female with chronic renal failure who underwent mitral valve replacement 11 years prior to admission. She had been dependent on hemodialysis for 10 years, and had suffered several recent transient cerebral ischemic attacks. Computed tomography showed a ring-shaped, high-density area in the left atrium and transthoracic echocardiography revealed a floating ball thrombus in the left atrium. Thrombectomy was performed, but the patient died as a result of postoperative pneumonia 2 months later. Case 2 appears to be the first reported case of a ball thrombus in a hemodialysis patient who had previously undergone mitral valve replacement. 
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to the anterior leaflet of the mitral valve. The native mitral valve was thickened and showed bilateral commissural fusion.
Case 2
A 79-year-old female had a SJM mitral prosthesis inserted to treat mitral stenosis 11 years prior to the current admission to hospital, which was for investigation of a suspected left atrial mass revealed by computed tomography (CT). Chronic atrial fibrillation had been diagnosed 20 years prior and the patient had suffered chronic renal failure and been dependent on hemodialysis for 10 years. She had suffered some recent transient cerebral ischemic attacks. During the current hospitalization, her cardiac status were stable. Inadequate anticoagulant therapy was suggested by a thrombotest of 69%. Plain chest CT scan showed a ring-shaped, high-density area in the left atrium and severe calcification of the ascending aorta (Fig 2A) . Transthoracic echocardiography showed a 3×3 cm freefloating ball thrombus in the left atrium, and aortic valve insufficiency ( Fig 2B) . Angiography showed mild multiple stenoses of the coronary arteries, and contrast medium injection in the pulmonary artery confirmed the presence of the left atrial thrombus, which rolled and tumbled in the left atrium, and rotated (Fig 2C) . Aortography revealed Sellers I°aortic regurgitation.
The patient underwent surgical removal of the thrombus from the left atrium, using a no-clamp technique wiht the ventricular fibrillation because of the severe calcification of the ascending aorta. Exploration of the left atrium revealed a round, smooth, nonpedunculated thrombus approximately 3 cm in diameter that was floating freely in the cavity of the atrium (Fig 2D) . The SJM valve prosthesis was moving properly. After removal of the thrombus, the atrium was closed. Continuous hemodiafiltration was performed postoperatively. However, the patient died as a result of pneumonia 2 months after surgery.
Discussion
A free-floating ball thrombus is most commonly detected in patients with mitral stenosis, particularly when associated with severe left atrial dilatation, atrial fibrillation, and congestive heart failure. Mitral stenosis and an enlarged left atrial cavity induce blood stasis, which can result in thrombus formation. 4 In this regard, case 1 is typical, with the ball thrombus having apparently detached from the mitral valve. The formation of a free-floating ball thrombus in the left atrium after mitral valve replacement is extremely uncommon and to our knowledge, only 7 such cases have been reported. 1, [5] [6] [7] [8] [9] [10] Although anticoagulation therapy is useful to prevent thrombus formation, inadequate anticoagulation may allow these thrombi to form and indeed, 5 of the 7 reported patients had received inadequate anticoagulant therapy. It has been suggested that left atrial thrombus formation can occur in patients with prosthetic valves even after relatively short interruptions of anticoagulant therapy, 10 but in 2 of those patients, the free-floating ball thrombus formed despite appropriate anticoagulation therapy and the etiology was unclear; 6,8 possibly a dilated left atrium and the resultant atrial fibrillation may have led to disturbed left atrial flow and caused the thrombus formation. Although the present patient no. 2 was given heparin intermittently during her period of hemodialysis, the anticoagulation Generally, the diagnosis of thrombus in the left atrium can be made by echocardiography and 2-dimensional transthoracic echocardiography is a reliable diagnostic tool. 2 Transesophageal echocardiography is also useful for detecting left atrial masses. However, one study reported that the diagnosis could not be established by transthoracic echocardiography, but could be by transesophageal echocardiography. 8 Although the characteristic echocardiographic findings have been described in detail, there are very few CT demonstrations of a free-floating ball thrombus in the literature. Case 2 in the present study is unique in that the first diagnosis was made from a CT scan; the ringshaped high-density area was calcification of the thrombus.
Another unique aspect of case 2 was that the patient was on hemodialysis. Only 2 cases of right atrial ball thrombus as a complication of subclavian catheter insertion for hemodialysis have been reported in the literature, 11 and the cause in both cases was protrusion of the catheter into the right atrium. In both cases, the thrombus was not free, but pedunculated. There have not been any previous reports of a free-floating left atrial ball thrombus in a hemodialysis patient. Chronic renal failure patients who are dependent on hemodialysis are exposed to various risks when cardiac surgeries are performed because of the severe calcification of the aorta, bleeding tendency, and difficulty in fluid and electrolyte management. 12, 13 Severe calcification of the aorta may lead to aortic dissection or cerebral embolization on cannulation of the cardiopulmonary circuit and aortic cross clamping; 14 the bleeding tendency can lead to postoperative bleeding or cardiac tamponade. Modifications of technique, such as the aorta no-clamp technique using hypothermic fibrillatory arrest, ultrafiltration during and after cardiopulmonary bypass, and postoperative continuous hemodiafiltration, need to be done during open heart surgery. [12] [13] [14] Treatment for a ball thrombus is necessary to prevent complications arising from the unstable nature of such masses, which may fragment and produce peripheral embolization or total occulusion of the mitral valve orifice resulting in sudden death. 15 Once the diagnosis of a free-floating ball thrombus is established, prompt surgical intervention is recommended. 1,2 Anticoagulation and thrombolytic therapy are not part of the acute management of left atrial ball thrombus, but the importance of anticoagulation in preventing recurrence is obvious. Although one successful case with anticoagulation therapy alone has been reported, 15, 16 most successful cases were treated surgically. Anticoagulation therapy should be considered as a treatment for freefloating ball thrombus only in extremely high-risk cases that have various complications or for patients refusing surgery. However, as there are no other reported cases involving a hemodialysis patient with a ball thrombus in the left atrium, apart from the present case, the treatment in such cases needs to be carefully considered with regard to the risk and treatment procedure.
In summary, we have presented 2 cases of a free-floating ball thrombus in the left atrium: one was typical and the other was unique in that the patient had been dependent on hemodialysis for many years and had previously undergone mitral valve replacement.
